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THE CONCEPT OF THIS OPTICAL RANK MRTER IS THAT LIGHT
WAS SENT FROM THE TRANSMITTER TO THE SURFACE. THIS LIGHT
THEN REFLECT BACK TO THE RECEIVER. VIA THE AIR. THE
RECEIVED LIGHT HAS A PHASE SHIFT COMPARE TO THE INITIAL
;%GH;NFROM THE TRANSMITTER.WE USE THE MICROPROCESSOR TO

COMPUTE ‘THLS PHASE SHIFT AND THE RESULTS THE DISTANCE

BETWEEN SURFACE AND TRANSMITTER
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1+(5Reff/R'f)(tc+ctn'f)+szt°c'tReff

Tﬂﬂﬁ Reff = IR [(1+A)
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' (Amplifier Total Closed-loop Input Capacitance)
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;i PROGRAM FOR READ COUNTER AND
;DISPLAY DISTANCE TO 7-SEGMENT

ORG 0000

PORTA EQU OEOEOH
PORTB EQU OEOE1H
PORTC EQU OEOE2H
CWR EQU OEOE3H
co EQU 100

CO1  EQU OH

QU_0 EQU 20H
QuU_1 EQU 21H

QU_2 EQU 22H
QU_3 EQU 23H
BCD_0 EQU 24H
BCD_1 EQU 25H
DBUFF EQU 26H
OP_0 EQU 27H
OP_1 EQU 28H
OP_2 EQU 29H
OP_3 EQU 2AH

----- BEGINING OF PROGRAM-------

; _FOLLOWING INSTRUCTION USE FOR READING PHASE SHIFT DATA
MOV R7,#00H

DIJNZ R7,S$
DJNZ R7,S
DJNZ . R7,S

MoV SP, #50H

MOV DPTR, #CWR

MoV A,#0B6H

MOVX @DPTR,A
BEGIN: MOV R2, #0

MOV  R3,#0

MOV R4, #0

MOV RS, #CO

MoV DPTR, #PORTB

MOVX A,@DPTR

MOV DPTR, #PORTC

BACK: MOVX A,@DPTR
JNB ACC.1,BACK
MOV DPTR, #PORTA
MOVX A,@DPTR
ADD A,R2
MOV R2,A
MoV DPTR, #PORTB
MOVX A, @DPTR

ADDC A,R3
MOV R3,A
JNC NOINC
IRC R4

NOINC: MOV  DPTR, #PORTC
DJNZ R5,BACK
MOV  OP_0,R2



MOV
MOV
MOV
LCALL
LCALL
LCALL
LCALL
MOV
LCALL
DJINZ
SJMP

HERE:

OP_1,R3
0P_2,R4
OP_3,#0
DIVIDE
HEXTOD
DTOSEVEN
UNSHOW
R5, #20H
DISPLAY
R5,HERE
BEGIN

,*'k*'l***t**i***t**ﬁ*****t*itt***tﬁ*****ti'

CONVERT HEX TO DECIMAL

,ﬁ****t***t******ﬁ*****‘*****ttitit*t**ﬁ***

HEXTOD: MOV  BCD_0,#0
MOV BCD_1,#0
MOV R2,#16
BCDLOOP:
MOV  A,QU_O
RLC A
MOV QU _o0,a
MOV  A,QU_1
RLC A
MOV  QU_1,a
MOV R3,#2
MOV RO, #BCD_0
ADJ MOV A, @RO
ADDC A, @RO
DA A
MOV  @RO,A
INC RO
DJNZ R3,ADJ
DJNZ R2,BCDLOOP
RET

.ﬁ'tt*t*******ﬁ****i*t*.ﬁ********ﬁ***‘*ﬁ*i*
*

H CONVERT BCD TO 7-SEGMENT

,tﬁ*ttiitﬁ***ﬁt*ﬁ**iiil’*'*ttﬁ*****'ii****ti
’

DTOSEVEN:
LCALL  UNPACK
MOV R4, #4
MOV DPTR, $SEGCODE
MOV R1, #DBUFF
SEVEN2: MOV A,@R1
Movce A, @A+DPTR
MOV eR1,A
INC R1
DINZ ‘R4, SEVEN2
RET
SEGCODE: DB 3FH,06H, 5BH,4FH, 66H, 6DH, 7DH, 07H, 7FH, 6FH, 6DH, 40H

,***'t'iﬂ****ii****i***t****i*i***tit*i*.'t***ﬁ*ti
”

: UNPACK

.t***t****i'**it**ii**'*****ttt***t**i**********i
H -



UNPACK:

PACK1:

MOV
MOV
MOV
MOV
ANL
SWAP
MoV
INC
MOV
ANL
MOV
DEC
INC
DJINZ
RET

RO, #BCD_1
R1, #DBUFF
R5, #2

A, @RO

A, #0FOH

A

@R1,A

R1

A, 8RO

A, #0FH
@R1,A

RO

R1
R5,PACK1

,'ﬁ*‘*******'k******i****i*l*i*********ti*******i*i*
H

UNSHOWN ZERO DATA IN FRONT POSITION

.*t**t*t*t*‘li****'ﬁ**'*ttﬁ*i******i*********t**t***
»

UNSHOW:

UNSHOW2:

TAIL:

MOV
Mov
MOV
CJINE
MOV
INC
DJNZ
RET

RO, #DBUFF
R2, #4

A, @RO

A, #3FH, TAIL
@RO, #00H

RO
R2,UNSHOW?2

.ﬁ*i'ﬁﬁ*******i**i*'kﬁ****i*ﬁ*tﬁ**ﬁi*****************

DISPLAY TO 7-SEGMENT

.ﬁtii**ﬁt*******'ﬁ****tt!***'ﬁi'ﬁ'k*'t******ﬁﬁ*******i*
?

DISPLAY:

SCAND:

MOV
MOV
MoV
MoV
MOV
MOV
MOV
LCALL
CLR
MOV
INC
MOV
ADD
MOV
DJINZ
RET

R2, #4
R3,#11110011B
RO, #DBUFF
A,R3

P3,A

A, @RO
Pl,A
DELAY

A

P1,A

RO

A,R3
A,#04H
R3,A
R2,SCAND

.i**t**!**ii****i***********i****tt*******i********
»

DIVIDES THE 32 BIT OF TOTAL BY CO

.'**ii*i***i*******ti***t***i***tl’***t*****t**itﬁ**
4

DIVIDE:

MOV
MoV
MOV
MOV
MOV
MOV

R6, #0
R7, #0

QU_o0, #0
QU_1, #0
QU_2, #0
QU_3, #0

\N



MOV R1,#C01
MOV RO, #CO

MOV RS, #32
DIV_LOOP:
LCALL  SHIFT_D
MOV A,R6
RLC A
MOV R6,A
MOV A,R7
RLC A
MOV R7,A
CLR c
MOV A,R7
SUBB A,R1
Jc CANT_SUB
INZ CAN_SUB
CLR c
MOV A,R6
SUBB A,RO
Jc CANT_SUB
CAN_SUB:
CLR c
MOV A,R6
SUBB A,RO
MOV R6,A
MOV A,R7
SUBB A,R1
MOV R7,A
SETB c
SIMP QUOT
CANT_SUB:
CLR C
QUOT: LCALL  SHIFT_Q
DINZ R5,DIV_LOOP
; TO ADJUST THE REMAINDER
CLR c
MOV A,#C0/2
SUBB A,R6
JNC DONT
MOV A, ¥1
ADD A,QU_0
MOV QU_0,A
JNC DONT
INC QU_1

« DONT: RET

MEEEEXEIEEIEEEEEESEXEREEE SRR EREE SRS AR SRR RS RERERRRE RS
1

3 SUBROUTINE FOR SHIFT DIVIDENT ONE BIT TO THE LEFT
;AND RETURN THE MSB IN CARRY FLAG
;****************t**i*ﬁ**ﬁ*i**it***************ﬁ***i*t
SHIFT_D:

CLR o

MOV A,0P_0

RLC A



MOV OP_0,A
MOV A,0P_1

RLC A
MOV OP_1,A
MOV A,0P_2
RLC A

MOV OP_2,A
MOV A,OP_3
RLC A

MOV OP_3,A
RET

.*******i********i***********************i***i**i*****

; SUBROUTINE FOR SHIFT QUOTENT ONE BIT TO THE LEFT
: AND SHIFT THE CARRY INTO LSB

,***********************************t*****i*'ﬁ*****'ﬁ***

SHIFT_Q:

MOV  A,QU_O
RLC A
MOV  QU_0,A
MOV  A,QU_1

: RLC A

; MOV  QU_1,A
MOV  A,QU_2
RLC A
MOV  QU_2,A
MOV  A,QU_3
RLC A
MOV ~ QU_3,A
RET

.i*ﬁl**'k***i****i*t******'ﬁ******t************ﬁ********

H DELAY SUBROUTINE
;t'k*****i*******ii**i********'ﬁ**********************i*
DELAY: MOV Ré6, #08H
DELAYZ2: MOV R7,#0H
¢ DELAY3: DJNZ R7,DELAY3
DINZ R6,DELAY2
RET
END
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